EP 2 538 474 A3

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 538 474 A3

(12) EUROPEAN PATENT APPLICATION

(88) Date of publication A3:
17.12.2014 Bulletin 2014/51

(43) Date of publication A2:
26.12.2012 Bulletin 2012/52

(21) Application number: 12172989.1

(22) Date of filing: 21.06.2012

(51) IntClL:

HO1M 4186 (2006.01) HO1M 4/90 (2006.01)

HO1M 8112 (2006.0%)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 21.06.2011 KR 20110060232

(71) Applicant: Samsung Electro-Mechanics Co., Ltd
Suwon-si, Gyeonggi-do (KR)

(72) Inventors:

* Seo, Soo-yeon
Gyeonggi-do, (KR)

¢« Kwak, Chan
Gyeonggi-do, (KR)

¢ Park, Hee-jung
Gyeonggi-do (KR)

(74) Representative: Zijlstra, Robert Wiebo Johan

Elkington and Fife LLP
Prospect House

8 Pembroke Road

Sevenoaks, Kent TN13 1XR (GB)

(54)  Material for solid oxide fuel cell, cathode including the material, and solid oxide fuel cell

including the material

(67) A material for a solid oxide fuel cell, the material
including: a first compound having a perovskite crystal
structure, a first ionic conductivity, a first electronic con-
ductivity, and afirst thermal expansion coefficient, where-
in the first compound is represented by Formula 1 below;
and a second compound having a perovskite crystal
structure, a second ionic conductivity, a second electron-
ic conductivity, and a second thermal expansion coeffi-
cient,

BaaSrbCoXFeyZ1_X_yO3_5,

Formula 1

wherein

Z is a transition metal element, a lanthanide element, or
a combination thereof,

aandbsatisfy 0.4 <a<0.6and 0.4 <b<0.6, respectively,
xandy satisfy 0.6 <x<0.9and 0.1 <y < 0.4, respectively,
and

8 is selected so that the first compound is electrically
neutral.

FIG. 1
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1. claims: 2-14(completely); 1l(partially)

A cathode material for a solid oxide fuel cell comprising:

a first compound having a perovskite crystal structure, a
first ionic conductivity, a first electronic conductivity,
and a first thermal expansion coefficient, wherein the first
compound is represented by

BaaSrbCOxFeyZl-x-y03-[delta], wherein

Z is a transition metal element, a lanthanide element, or a
combination thereof,

a and b satisfy 0.4 <= a <= 0.6 and 0.4 <= b <= 0.6,
respectively,

x and y satisfy 0.6 <= x <
respectively, and

[delta] is selected so that the first compound is
electrically neutral; and

a second compound having a perovskite crystal structure, a
second ionic conductivity, a second electronic conductivity,
and a second thermal expansion coefficient,wherein the first
ionic conductivity is more than the second ionic
conductivity, the first electronic conductivity is less than
the second electronic conductivity, and the first thermal
expansion coefficient is more than the second thermal
expansion coefficient, wherein the second compound is
represented by

the compound LacSrdCowFez03-[gamma], wherein

c and d satisfy 0.5 <= ¢ <= 0.7 and 0.3 <= d <= 0.5,
respectively,

w and z satisfy 0.1 <= w <= 0.3 and 0.7 <= z <= 0.9,
respectively, and

[gamma] is selected so that the second compound is
electrically neutral;

or the compound AeSrfCogMr03-[zeta], wherein

A is lanthanum, samarium, praseodymium, or a combination
thereof,

M is iron, manganese, or a combination thereof,

e and f satisfy 0.4 <= e <= 0.8 and 0.2 <= f <= 0.6,
respectively,

g and r satisfy 0 <= g <= 0.9 and 0.1 <= r <=1,
respectively,

provided that when A and M are lanthanum and iron,
respectively, q = 0, and

[zeta] is selected so that the second compound is
electrically neutral.

0.9 and 0.1 <= y <= 0.4,

2. claims: 15(completely); 1l(partially)

A solid oxide fuel cell comprising a cathode, an anode, an
electrolyte interposed between the cathode and the anode and
a functional Tayer interposed between the cathode and the
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electrolyte, wherein the functional layer comprises:

a first compound having a perovskite crystal structure, a
first ionic conductivity, a first electronic conductivity,
and a first thermal expansion coefficient, wherein the first
compound is represented by

BaaSrbCOxFeyZ1-x-y03-[delta], wherein

Z is a transition metal element, a lanthanide element, or a
combination thereof,

a and b satisfy 0.4 <= a <= 0.6 and 0.4 <= b <= 0.6,
respectively,

x and y satisfy 0.6 <= x <= 0.9 and 0.1 <= y <= 0.4,
respectively, and

[delta] is selected so that the first compound is
electrically neutral; and

a second compound having a perovskite crystal structure, a
second ionic conductivity, a second electronic conductivity,
and a second thermal expansion coefficient,wherein the first
ionic conductivity is more than the second ionic
conductivity, the first electronic conductivity is less than
the second electronic conductivity, and the first thermal
expansion coefficient is more than the second thermal
expansion coefficient, wherein the second compound is
represented by

the compound LacSrdCowFez03-[gamma], wherein

c and d satisfy 0.5 <= ¢ <= 0.7 and 0.3 <= d <= 0.5,
respectively,

w and z satisfy 0.1 <= w <
respectively, and

[gamma] is selected so that the second compound is
electrically neutral;

or the compound AeSrfCogMr03-[zeta], wherein

A is lanthanum, samarium, praseodymium, or a combination
thereof,

M is iron, manganese, or a combination thereof,

e and f satisfy 0.4 <= e <= 0.8 and 0.2 <= f <= 0.6,
respectively,

g and r satisfy 0 <= g <= 0.9 and 0.1 <= r <=1,
respectively,

provided that when A and M are lanthanum and iron,
respectively, g = 0, and

[zeta] is selected so that the second compound is
electrically neutral (second functional layer).

0.3 and 0.7 <= z <= 0.9,
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